P in g W a n g 1, B ret H ow ard 1, S h eila H e d g es-, B ryan M orreale1, D irk V an E sse n d e lft2 and D avid Berry21NETL
Introduction
The U.S. has abundant coal and biomass resources. B iom ass is a renewable and carbon-neutral energy source. B iom ass/coal co-firing at existing power and co-gasification plants are innovative technologies for reducing CO2 em issions. Adding biomass to coal-based energy production processes could enable biomass to be utilized on a larger scale. H owever, utilization o f biomass as a co-feed requires size reduction o f the biomass. Reducing biomass to below 0.2 mm without pretreatment is difficult and costly because biom asses are fibrous and com pressible [1] .Torrefaction is a promising thermal pretreatment process and has the advantages o f increasing energy density, improving grindability, producing fuels with more hom ogenous com positions and hydrophobic behavior [2] . In torrefaction, biomass is treated at 200 to 300°C in the absence o f oxygen near atmospheric pressure. During the process, biom ass is partly decom posed generating various types o f volatile com pounds. The remaining solid is known as "torrefied biomass" . After torrefaction, biomass becom es brittle and friable so its grindability is improved [3, 4] . For w ood treated at 240°C for 0.5hr and ground, the percentage o f particles less than 415 pm and 150 pm were double that o f untreated w ood [5] . Temperature is the m ost important factor for the torrefaction process. B iom ass grindability is related to cell wall structure, thickness and com position [6, 7] . Wood and w ood residues are one o f the major sources o f biom ass along w ith agricultural residues, energy crops, municipal solid wastes (M SW ), and industrial wastes and co-products [8] . W ood is basically a series o f tubular fibers or cells cem ented together [6, 7] . Each cell w ell is com posed o f various quantities o f three polymem: cellulose, hem icelluloses, and lignin. C ellulose is primarily responsible for the strength o f wood. H em icellulose acts as a matrix for the cellulose and increases the packing density o f the cell walls. Lignin holds w ood fibers together. Thermal treatment such as torrefaction can cause chem ical changes that significantly affect the strength o f biomass. The objectives o f this study are to understand the mechanism by which torrefaction improves the grindability o f biom ass and discuss suitable temperatures for thermal pretreatment for co-gasification/co-firing o f biomass and coal. R eferences
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